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(54) Slip ring assembly with reinforcement ring 

(57) The present invention is a slip ring assembly 
(10) for an automotive alternator, or other appropriate 
rotary electric machine, which includes at least one slip 
ring (12,13), a plastic body (14) mounting the slip ring, 
at least one electrical terminal (16,18) connected to the 
slip ring and supported by the body and at least one re- 
inforcement ring (20). The reinforcement ring (20) is op- 
erative^ disposed on the plastic body (14) and opera- 


tiveiy adapted so as to strengthen the slip ring assembfy 
(10) against catastrophic failure resultingfrom loads ap- 
plied to the slip ring assembly while it is under severe 
operating conditions. By employing such a reinforce- 
ment ring, the present slip ring assembly can be pro- 
duced inexpensively with plastic bodies made from pol- 
yester and like plastics and yet still be able to withstand 
operating loads applied under high rotational speeds, 
elevated temperatures and other adverse conditions. 


FIG. 1 
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Description 

The present invention is related to slip ring assem- 
blies mounted on the rotor of automotive alternators, 
and more particularly to an alternator slip ring assembly 
with a reinforcement ring- 
Slip ring assemblies are used in the automotive in- 
dustry to transfer power from the brushes to the coil of 
an alternator. A typical slip ring assembly, like that dis- 
closed in U.S. Patent Nos. 5,327,037 and 4,535,264, in- 
cludes a moulded body made from electrically insulating 
plastic, one or more electrically conductive slip rings 
mounted around the outside of the body, and two elec- 
trical terminals embedded in the plastic body and elec- 
trically connected to the slip rings. 

The assembly body is usually moulded out of either 
a polyester or phenolic plastic. Slip ring assemblies with 
bodies made of polyester plastic often fail catastrophi- 
cally because they are not strong enough to withstand 
the dynamic loading they receive while in use, especially 
at elevated temperatures and high rotational speeds. 
Slip ring assemblies with bodies made of phenolic plas- 
tic are typically strong enough to survive such adverse 
conditions. However, phenolic plastic bodies are more 
expensive to produce than polyester plastic bodies. 

Accordingly, there is a need for an improved slip ring 
assembly that is relatively inexpensive to produce but 
still suitably resistant to catastrophic failure, while being 
subjected to applied loads under severe operating con- 
ditions, such as high rotational speeds, elevated tem- 
peratures and the like. 

The present invention provides a slip ring assembly 
for an automotive alternator, or other appropriate rotary 
electric machine, wherein the slip ring assembly in- 
cludes at least one slip ring, a plastic body mounting the 
slip ring, at least one electrical terminal connected to the 
slip ring and supported by the body and at least one re- 
inforcement ring. The reinforcement ring is operatively 
disposed on the plastic body and operatively adapted 
so as to strengthen the slip ring assembly against cata- 
strophic failure resulting from loads applied to the slip 
ring assembly while it is under severe operating condi- 
tions. By employing such a reinforcement ring, the 
present slip ring assembly can be produced inexpen- 
sively with plastic bodies made Irom polyester and like 
plastics and yet still be able to withstand operating loads 
applied under high rotational speeds, elevated temper- 
atures and other adverse operating conditions. 

Slip ring assemblies typically include a plastic body 
having a tubular hub mounting the slip ring and a base 
mounting the terminal. It has been found desirable to 
embed the reinforcement ring around the base of the 
body. The terminals used in slip ring assemblies are of- 
ten generally L-shaped with a foot section that is elec- 
trically attached to the slip ring. For any type of terminal 
with such a foot section, it has been found desirable to 
dispose the reinforcement ring to surround each foot 
section. 
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The reinforcement ring can be a closed ring which 
extends an entire 360°. Alternately, the reinforcement 
ring can be open or notched such that it extends less 
than 360°. It may be desirable to include hooks at the 
5 ends of open or notched reinforcement rings for reten- 
tion in the slip ring assemblies. 

The invention will now be described lurther, by way 
of example, with reference to the accompanying draw- 
ings, in which : 

Fig. 1 is a perspective view of one embodiment of 
the present slip ring assembly; 
Fig. 2 is a front view of the embodiment of Fig. 1 ; 
Fig. 3 is a cross sectional view taken along lines 3-3 
in Fig. 2; and 

Fig. 4 is a Iront view of an open or notched rein- 
forcement ring. 

Although the present invention is herein described 
in terms of a specific embodiment, it will be readily ap- 
parent to those skilled in this art that various modifica- 
tions, rearrangements, and substitutions can be made 
without departing from the spirit ol the invention. The 
scope of the present invention is thus only limited by the 
claims appended hereto. 

Referring to Figs. 1-3, one embodiment of the 
present invention is a slip ring assembly 10 intended for 
mounting on a shaft 15 (shown in phantom) of a rotary 
electric machine, such as the rotor shaft of a motor ve- 
hicle alternator, like that disclosed in U.S. Patent No. 
5,327,037, which is incorporated herein by reference, in 
its entirety. Slip ring assembly 10 includes two slip rings 
12 and 13, a plastic body 14 mounting the slip rings 12 
and 1 3, and two electrically conductive terminals 1 6 and 
1 8 which are embedded in the plastic body 1 4 and elec- 
trically connected to the slip rings 12 and 1 3, respective- 
ly. A reinforcement ring 20 is operatively disposed on 
the plastic body 14 and operatively adapted so as to 
strengthen the slip ring assembly 1 0 against catastroph- 
ic failure resulting from loads applied to the slip ring as- 
sembly 10 while it is being rotated by the rotor shaft 15. 

The body 14 is preferably of moulded plastic con- 
struction with a tubular hub section 22 at its leading end, 
a base section 24 at its rear end and a central bore 25 
formed through the hub 22 and base 24. Suitable plas- 
tics for moulding body 14 include glass filled thermoset 
polyester and polyphenylene sulphide. Those skilled in 
the art will appreciate that alternative materials may also 
be used to form the body 14 of slip ring assembly 10. 
The body 14 is operatively adapted for receiving the ro- 
tor shaft 1 5 through bore 25 so as to rotate with the rotor 
shaft 15 around its axis of rotation. Hub 22 serves to 
support and insulate slip rings 1 2 and 1 3 from each other 
and from the rotor shaft 15. 

The slip rings 1 2 and 1 3 are usually made of copper. 
Slip ring 12 includes a tab 26 which is embedded into 
the plastic body 14 during the moulding process. Each 
of the terminals 1 6 and 1 8 is typically made of a weldable 
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steel of sufficient electrical conductivity. Each terminal 
16 and 18 is generally L-shaped with a foot section 28 
and 30 and a leg section 29 and 31 , respectively The 
foot sections 28 and 30 are moulded in place into the 
base 24 of body 14 The foot section 28 is electrically 
attached to the slip ring 1 2, such as by soldering or weld- 
ing to the tab 26. The foot section 30 is likewise electri- 
cally attached directly to the slip ring 1 3. 

For any type of terminal with a foot section, it has 
been found desirable to space the reinforcement ring 20 
away from the leg sections 29 and 31 so as to surround 
each of the foot sections 28 and 30, as shown in Fig. 3. 
The reinforcement ring 20 extends around the base 24 
and is secured thereto, preferably, by being integrally 
moulded or otherwise embedded partially or totally into 
the plastic body 14. The reinforcement ring 20 can be 
made of any suitable material of sufficient strength to 
provide the desired reinforcement, such as a metal or 
metal alloy (e.g. , a 3003 aluminium alloy) or a composite 
material (e.g., a continuous filament wound glass fibre 
composite). 

If made of an electrically conductive material, the 
reinforcement ring 20 should be embedded in body 14 
so as to be electrically isolated, by a suitable barrier of 
insulating material, from the slip rings 1 2 and 1 3 as well 
as both terminals 16 and 18. An electrically conductive 
reinforcement ring 20 can be electrically isolated by po- 
sitioning the reinforcement ring 20 so that the plastic of 
the body 14 forms the barrier. It may also be desirable 
to cover the reinforcement ring 20 with a separate insu- 
lating layer or coating (not shown) before being made a 
part of the assembly 10. 

As shown in Figs. 1-3, the reinforcement ring 20 is 
a closed ring which extends an entire 360° around the 
body 14. Alternately, a reinforcement ring 20a can be 
open or notched such that it extends less than 360°. The 
reinforcement ring 20a is shown schematically in Fig. 4 
as it preferably is positioned relative to the foot sections 
28 and 30 of the terminals 16 and 18, respectively. 

If an open or notched reinforcement ring, such as 
the reinforcement ring 20a, is utilised, it must be made 
sufficiently rigid so as to provide the support necessary 
to properly reinforce the slip ring assembly 10. It may 
be desirable to include hooks 20h at the ends of the 
open or notched reinforcement ring 20a for retention of 
the reinforcement ring 20a in the body 14 of the slip ring 
assembly 10. It should be understood that a variety of 
open and closed reinforcement rings can be used in the 
present invention and the term "reinforcement ring" is 
used in the claims to generally refer to all such reinforce- 
ment rings unless specifically defined therein. 

Slip ring assembly 10 can be constructed by first 
soldering, welding or otherwise making an electrical 
connection between the terminal foot sections 28 and 
30 and the corresponding slip rings 12 and 13. Once 
connected in this manner, the terminals 16 and 18 and 
the slip rings 12 and 13 are placed within an appropri- 
ately configured mould (not shown). The mould is filled 


with an appropriate plastic material to form body 14 in 
a conventional manner. For ease of manufacture, the 
slip rings 12 and 13 can begin as a single annular band 
or shell when inserted into the mould. Once the body 14 

5 is formed and the moulding process completed, the slip 
rings 12 and 1 3 are separated from one another by ma- 
chining, cutting or otherwise forming a circumferential 
notch 34 in the annular band. 

By employing a reinforcement ring, such as one of 

10 the reinforcement rings 20, 20a, the slip ring assembly 
10 can be produced inexpensively with plastic bodies 
made from less expensive polyester and like plastics 
and yet still be able to withstand operating loads applied 
under high rotational speeds, elevated temperatures 

is and other adverse operating conditions. 


Claims 

20 1. A slip ring assembly for a rotary electric machine, 
said slip ring assembly comprising: 

a plastic body (14); 

at least one slip ring (12,13) mounted to said 
25 body (14); 

at least one electrical terminal (16,18) connect- 
ed to said slip ring (12,13) and supported by 
said body (14); and 

at least one reinforcement ring (20) operatively 
30 disposed on said body (14) and operatively 

adapted so as to strengthen said slip ring as- 
sembly (10) against catastrophic failure result- 
ing from loads applied to said slip ring assembly 
while in operation with a rotary electric ma- 
35 chine. 

2. A slip ring assembly as claimed in claim 1 , wherein 
said plastic body includes a tubular hub receiving 
said slip ring with a base supporting said terminal, 

40 and said reinforcement ring is disposed at least par- 
tially around said base. 

3. A slip ring assembly as claimed in claim 2, wherein 
said reinforcement ring is embedded at least par- 

^5 tially in said base. 

4. A slip ring assembly as claimed in claim 1 : wherein 
said reinforcement ring is integrally moulded into 
said body. 

so 

5. A slip ring assembly as claimed in claim 1 , wherein 
said terminal is L-shaped with a lower foot section 
embedded in said base, and said reinforcement ring 
is disposed around said base and said foot section. 

55 

6. A slip ring assembly as claimed in any one of the 
preceding claims, wherein said reinforcement ring 
is made of aluminium. 
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7. A slip ring assembly as claimed in any one of claims 
1 to 5, wherein said reinforcement ring is made of 
a composite material. 

6. A slip ring assembly for an alternator rotor assem- s 
bly, said slip ring assembly comprising: 

at least one electrically conductive slip ring; 
an electrically insulating body mounting said 
slip ring; 10 
at least one electrically conductive terminal 
with a foot section embedded in said body and 
connected to said slip ring; and 
at least one reinforcement ring operatively dis- 
posed around at least a portion of said body and is 
said foot section so as to strengthen said slip 
ring assembly. 

9. A slip ring assembly as claimed in claim 8, wherein 
said reinforcement ring is embedded at least par- 2® 
tially in said body. 

10. A slip ring assembly for an alternator rotor assem- 
bly, said slip ring assembly comprising: 

25 

at least one electrically conductive slip ring; 
an electrically insulating plastic body having a 
hub mounting said slip ring and a base; 
two L-shaped electrically conductive terminals, 
each with a foot section embedded in the base 30 
of said body and connected to said at least one 
slip ring; and 

a reinforcement ring embedded in the base of 
said body and around each said foot section 
and operatively adapted for strengthening said 35 
slip ring assembly against catastrophic failure 
resulting from stresses applied to said slip ring 
assembly while in operation with an alternator 
rotor assembly. 
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(57) The present invention is a slip ring assembly 
(10) for an automotive alternator, or other appropriate 
rotary electric machine, which includes at least one slip 
ring (12,13), a plastic body (14) mounting the slip ring, 
at least one electrical terminal (16,18) connected to the 
slip ring and supported by the body and at least one re- 
inforcement ring (20). The reinforcement ring (20) is op- 
erative^ disposed on the plastic body (14) and opera- 


tive^ adapted so as to strengthen the slip ring assembly 
(1 0) against catastrophic failure resulting from loads ap- 
plied to the slip ring assembly while it is under severe 
operating conditions. By employing such a reinforce- 
ment ring, the present slip ring assembly can be pro- 
duced inexpensively with plastic bodies made from pol- 
yester and like plastics and yet still be able to withstand 
operating loads applied under high rotational speeds, 
elevated temperatures and other adverse conditions. 


FIG. 1 
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